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PURPOSE: To provide a coil forming apparatus with which a setup time 
can be reduced, a work can be attached and detached from the front side, 
coils having a small opening diameter through a large opening diameter 



can be formed and a coil requiring a high dimensional accuracy can be 
formed. 

CONSTITUTION: Hands 21, 22, 27 and 28 which have mechanisms of 
chucking the straight parts of a coil 41. Spons between the hands 21, 22, 
27 and 28 are adjusted to cope with the variation of the lengths of the 
straight parts of the coils 41 to be formed. Further, the hands have front- 
opening structures. Moreover, turning mechanisms 24 and 30 have driving 
structures which facilitate independent positioning of the respective 
components of a dual plus turn. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by th use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original precisely. 
2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Two Shimokuchi hands by which the Shimokuchi side of the coil which should be fabricated by the tortoise 
shell form has been held, and the interval was made by adjustable, The Kamiguchi side of the Shimokuchi revolution 
mechanism in which it circles in this Shimokuchi hand around a medial axis, and the coil which should similarly be 
fabricated is held. Two Kamiguchi hands by which the interval was made by adjustable, the Kamiguchi revolution 
mechanism in which it circles in this Kamiguchi hand around a medial axis, The drive made to move the above- 
mentioned Shimokuchi revolution mechanism and the Kamiguchi revolution mechanism in a cross direction and the 
vertical direction, Coil fabrication equipment characterized by having the drive made to move left Jo who holds right- 
and-left both the coil end of the coil by which fabrication should be carried out [ above-mentioned ], respectively and 
right Jo, and these Jo in a longitudinal direction and the vertical direction, and the above-mentioned hand and Jo's coil 
chuck section being made by the front aperture. 

[Claim 2] Coil fabrication equipment according to claim 1 characterized by forming the coil upper part presser foot 
made from elasticity material, and a ligulate guide plate in the Jo presser foot stitch tongue. 

[Claim 3] Coil fabrication equipment according to claim 1 characterized by having equipped the actuator which clamps 
a coil and corresponding to a coil cross-section dimensional change while constituting the coil clamp contact section 
from elasticity material. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to a motor and the forming equipment of the coil which is the main parts 

of a generator. 

[0002] 

[Description of the Prior Art] The forming cylinder by which 1 was fixed to the stand and 2 was fixed to this stand 1 , 
the supporting-point block with which 3 was attached in the rod of this forming cylinder 2, and 4 are [ in / drawing / 
drawing 6 is the perspective diagram showing conventional coil fabrication equipment, and ] the stoppers attached in 
the rod of the supporting-point block 3 and an opposite side. The Shimokuchi arm with which 5 was connected by the 
supporting-point block 3 and the link mechanism, and 6 are the Kamiguchi arms connected by the supporting-point 
block 3 and the link mechanism. The Shimokuchi link where link connection of 7 was carried out between the 
Shimokuchi arm 5 and the stand 1, and 8 are the Kamiguchi links by which link connection was carried out between 
the Kamiguchi arm 6 and the stand 1 . Chuck Shimokuchi who the Shimokuchi downward cylinder in which 9 was 
attached on the Shimokuchi arm 5, and 10 are attached in the rod of the Shimokuchi downward cylinder 9, and slides 
the Shimokuchi arm 5 top, and 1 1 are Chuck Kamiguchi attached in the Kamiguchi arm 6. On the other hand, the right 
Jo elevator style to which 12 moves right Jo up and down and 13 moves this right Jo 12 up and down, and 14 are right 
Jo return cylinders which make these slide to right and left on a stand 1. The left Jo elevator style to which 15 moves 
left Jo up and down and 1 6 moves this left Jo 1 5 up and down, and 1 7 are left Jo return cylinders which make these 
slide to right and left on a stand 1. 18 is the coil which should be fabricated by the tortoise shell form. Drawing 7 
shows left Jo 15 in detail, and sets him to this drawing. 15a The Jo main part, The pin by which 15b moves at right 
angles to the side of Jo main part 1 5a, the coil upper part presser-foot tie-down plate by which 1 5c was attached in the 
left Jo main part 1 5a upper part, It is the Jo upper part presser foot attached in this Jo upper part presser-foot tie-down 
plate 1 5c 1 5d, the ligulate guide plate tie-down plate by which 1 5e was attached in the Jo main part lower part, and the 
thing which the tape etc. was soft and rolled 1 5f of surroundings by metal, and is the ligulate guide plate fixed to 
ligulate guide plate tie-down plate 1 5e. 

[0003] Next, operation is explained. First, the cross-section configuration of the coil to manufacture and Shimokuchi of 
a coil, Chuck Shimokuchi 10 suitable for the Kamiguchi bay length, and Chuck Kamiguchi 1 1 are chosen, and it 
attaches in equipment. A coil 18 is inserted from right-hand side into left Jo's 15 Jo main part 15a, pin 15b is pushed, 
and left Jo 15 is equipped with a coil 18. Next, right Jo 12 is moved to the left in the right Jo return cylinder 14, the 
right-hand side of a coil is put in in right Jo 12, a pin is inserted like left Jo, and it equips with a coil. Next, Chuck 
Shimokuchi 10 and Chuck Kamiguchi 1 1 are opened, Shimokuchi of a coil and the Kamiguchi bay are put in, and 
Chuck Shimokuchi 10 and Chuck Kamiguchi 1 1 are rebuked, for example, Chuck Shimokuchi 10 and Chuck 
Kamiguchi 1 1 are equipped with a coil bay using a toggle mechanism. Next, if the rod of the forming cylinder 2 is 
raised, the supporting-point block 3 will go up until it is stopped with a stopper 4, and the Kamiguchi arm 6 will be 
opened for the Shimokuchi arm 5 by the near side on a radii orbit at a back side, respectively. Chuck Shimokuchi 10 
will descend in the Shimokuchi downward cylinder 9 to suitable timing, and Chuck Shimokuchi 10 and Chuck 
Kamiguchi 1 1 will be opened by the aperture angle according to the attaching position to the Shimokuchi arm 5 and 
the Kamiguchi arm 6, and the position of a stopper 4, and the span. On the other hand, right Jo 12 and left Jo 15 go up 
to suitable height by the right Jo elevator style 13 and the left Jo elevator style 16, and the boundary dimension of a 
coil configuration is realized. It will be pulled to right Jo 12 and left Jo 15, and the coil 18 fabricated, and will move 
inside at the same time the right Jo return cylinder 14 and the left Jo return cylinder 17 are released by atmospheric 
pressure and a coil bay is opened forward and backward in the case of coil fabrication. Next, a coil is taken out after 
carrying out coil fabrication of the portion to which the chuck of the coil 18 is not carried out suitably. The coil 18 
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which the procedure extracted pin 15b of right Jo 12 and left Jo 15 to the front first, and moves right Jo 12 to the right, 
and it made move left Jo 15 to the left in the left Jo return cylinder 17, respectively, next released Chuck Kamiguchi 10 
and Chuck Shimokuchi 11, and was fabricated in the right Jo return cylinder 14 is taken out. By raising Chuck 
Shimokuchi 10 in the Shimokuchi downward cylinder 9, and finally, dropping the supporting-point block 3 in the 
forming cylinder 2, the Shimokuchi arm 5 and the Kamiguchi arm 6 are closed, and Chuck Shimokuchi 10 and Chuck 
Kamiguchi 1 1 attached in these return to an early coil wearing state. 
[0004] 

[Problem(s) to be Solved by the Invention] Since conventional coil fabrication equipment was constituted as mentioned 
above, the coil with a small aperture radius had a limit, the length of an arm was so required for what has a big aperture 
radius, and equipment grew large. Moreover, when you wanted to carry out the increment only of the part for the 
elastic deformation of an aperture angle, coil wearing height, as a result the coil wearing height to Jo also needed to be 
changed into the arm and the plan substitute was difficult on the trial target to carry out the increment only of the span. 
Moreover, according to the coil, the products offered of many Chuck Shimokuchi and Chuck Kamiguchi needed to be 
carried out, and it took the time and effort of exchange. Moreover, many kinds were arranged also about the ligulate 
guide plate, or the adjustment set of an attaching position and an angle took time. From the longitudinal direction, there 
were many limits up, moreover at the time of coil drawing, the return force for elastic deformation was in the coil, and 
coil drawing of the dimensional accuracy of a coil was not [ attachment and detachment of a coil ] good [ wearing of a 
coil ] for the difficult top further again, either. 

[0005] It was made in order that this invention might cancel the above troubles, and the equipment which can facilitate 
plan substitute work for the mounting angle of a ligulate guide plate to change of the cross-section size of a coil, coil 
bay length, and an aperture angle etc. as an adjustment formula or adjustment needlessness, and coil wearing height are 
fixed, and it aims at obtaining the equipment in which the coil attachment and detachment from the front are possible. 
[0006] 

[Means for Solving the Problem] What prepared the chuck function of a coil bay in each two right and left the 
Shimokuchi and Kamiguchi side, pressed the mechanism which carries out the chuck of the coil while making it the 
structure to which the span is made to adjust, and considered as the structure of a front aperture by the formula, and 
manufactured all ligulate guide plates by elasticity material shall be used for the coil fabrication equipment concerning 
this invention. Moreover, the forming driving shaft of a coil bay was decomposed into biaxial and the fixed pivot, and 
it considered as the drive which can be justified separately. 
[0007] 

[Function] The coil bay cap section in this invention could respond to bay length as it adjusted the span of the chuck of 
two right and left, and it became adjustment needlessness to the coil cross-section dimensional change for the ****** 
type, and, moreover, the coil attachment and detachment of it from the front were attained for the structure of a front 
aperture. Moreover, unlike metal, a ligulate guide plate is flexibly stuck to a coil side to change of an aperture angle, 
and what can prevent a gap and lap of the strand which constitutes a coil can be realized by exchange needlessness. 
Moreover, since the aperture mechanism is considered as the drive composition which can position to each component 
independence of biaxial and revolution, a coil configuration can be easily realized from what has a small aperture 
radius to a big thing, and coil wearing height becomes fixed. 
[0008] 
[Example] 

One example of this invention is explained about drawing below example 1 . In drawin g 1 , the Shimokuchi hand slide 
mechanism in which a lower right mouth hand and 22 adjust a lower left mouth hand, and, as for 23, 21 adjusts these 
spans, the Shimokuchi revolution mechanism in which 24 circles these in the Shimokuchi coil bay as the axis of 
rotation, the Shimokuchi elevator style, to which 25 moves these up and down, and 26 are the Shimokuchi aperture 
mechanisms to which these are moved forward and backward. The Kamiguchi hand slide mechanism in which an 
upper right mouth hand and 28 adjust an upper left mouth hand, and, as for 29, 27 adjusts these spans, the Kamiguchi 
revolution mechanism in which 30 circles these in the Kamiguchi coil bay as the axis of rotation, and 3 1 are the 
Kamiguchi aperture mechanisms to which these are moved forward and backward. The right Jo elevator style to which 
32 moves right Jo up and down and 33 moves this up and down, the coil flare cylinder which 34 makes move this right 
Jo elevator style 33 to right and left, and 35 are right Jo return cylinders which move these to right and left further. The 
left Jo elevator style to which 36 moves left Jo up and down and 37 moves this left Jo up and down, and 38 are left Jo 
return cylinders which move these to right and left, and 39 is a specific attachment ** stopper about the position of left 
Jo's longitudinal direction. 40 is a stand and 41 is a coil. 

[0009] Drawing 2 is the cross section having shown the lower right mouth hand after [ b ] a clamp in detail clamp 
before a, and is set to drawing. The Shimokuchi **** cylinder in which the Shimokuchi hand main part and 21b were 
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attached in this Shimokuchi hand main part for 21a, The Shimokuchi slide block by which 21c was attached in the rod 
of this Shimokuchi **** cylinder 21b, The Shimokuchi **** cylinder attached in this Shimokuchi slide block 2 Id, The 
Shimokuchi movable presser foot stitch tongue which 21 e is attached in a this Shimokuchi **** cylinder 21 d rod, and 
slides the Shimokuchi slide-block top, The Shimokuchi width-of-face protection material attached in the coil grasping 
section of this Shimokuchi movable presser-foot-stitch-tongue 21 e 21 f (product made from elasticity material), The 
Shimokuchi height presser- foot cylinder attached in Shimokuchi movable presser-foot-stitch-tongue 21 e 21 g, the 
Shimokuchi height presser-foot presser foot stitch tongue attached in the this Shimokuchi height presser-foot cylinder 
21g rod 21h, and 21 i are the Shimokuchi height protection material (product made from elasticity material) attached in 
the coil grasping section of 21h of this Shimokuchi height presser-foot presser foot stitch tongue. 
[0010] Moreover, the cross section having shown the upper right mouth hand in detail is drawing 3 , and it sets to 
drawing. The Kamiguchi width-of-face protection material made from elasticity material by which the Kamiguchi hand 
main part and 27b were attached in the coil grasping section of this Kamiguchi hand main part 27a for 27a, The 
Kamiguchi height presser-foot cylinder in which 27c was attached in Kamiguchi hand main part 27a, The Kamiguchi 
height presser foot attached in the rod of this Kamiguchi height presser-foot cylinder 27d, The Kamiguchi width-of- 
face presser-foot cylinder in which 27e was attached in the Kamiguchi hand main part, the Kamiguchi slide block 
attached in the rod of this Kamiguchi width-of-face presser-foot cylinder 27e 27f, It is the Kamiguchi movable presser 
foot stitch tongue which is attached in a this Kamiguchi **** cylinder 27g rod the Kamiguchi **** cylinder attached 
in this Kamiguchi slide-block 27f 27g, and 27h, and carries out the slide upper and lower sides of the Kamiguchi slide- 
block 27f top. 

[001 1] Next, the cross section having shown left Jo 37 in detail is drawing 4 , and it sets to drawing. The fixed presser 
foot stitch tongue with which 51 was attached in the Jo main part and 52 was attached in this Jo main part 51, The Jo 
width-of-face push cylinder in which 53 was attached in the Jo main part 51, the width-of-face regulation stopper with 
which 54 was attached in the Jo main part 51, The Jo anterior main part with which 55 was connected with the rod of 
the Jo width-of-face push cylinder 53, The presser-foot-stitch-tongue opening-and-clpsing cylinder in which 56 was 
attached in this Jo anterior main part 55, the 1st link where 57 was connected with the rod of this presser-foot-stitch- 
tongue opening-and-closing cylinder 56, The 2nd link where 58 was connected with this 1st link 57, the revolution 
presser-foot-stitch-tongue tie-down plate by which link connection of 59 was carried out to this 2nd link 58 and the 
anterior main part 55, and 60 are the revolution presser foot stitch tongues attached in this revolution presser-foot- 
stitch-tongue tie-down plate 59. 

[0012] Moreover, drawing having shown the fixed presser foot stitch tongue 52 and the revolution presser foot stitch 
tongue 60 in detail is drawing 5 , and it sets to drawing. The pin by which a fixed presser-foot-stitch-tongue main part 
and 52b were attached in this fixed presser-foot-stitch-tongue main part 52a for 52a, The upper part protection material 
made from elasticity material (Duracon) by which 52c was attached in the coil contact guide section of fixed presser- 
foot-stitch-tongue main part 52a, The fixed side sheet made from elasticity material (Teflon) attached in the portion 
which receives 52d of contact of a coil in the center section of fixed presser-foot-stitch-tongue main part 52a, the 
ligulate guidance slide with which, as for 52e, fixed presser-foot-stitch-tongue main part 52a was attached caudad, and 
52f are the ligulate guide plates attached in this ligulate guidance slide. The lower part protection material by which a 
revolution presser-foot-stitch-tongue main part and 60b were attached in the coil contact guide section of this 
revolution presser-foot-stitch-tongue main part 60a for 60a, The revolution side sheet made from the elasticity material 
(Teflon) attached in the portion in which 60c receives contact of a coil in the center section of 60d of the revolution 
presser-foot-stitch-tongue main parts, The coil upper part presser-foot slide attached above revolution presser-foot- 
stitch-tongue main part 60a 60d and 60e are the coil upper part presser feet attached in this coil upper part presser-foot 
slide 60d. 

[0013] Next, operation is explained. First, according to the bay length of the coil to fabricate, the Shimokuchi hand 
slide mechanism 23 and the Kamiguchi hand slide mechanism 29 are adjusted, and the span of the lower right mouth 
hand 21 and the lower left mouth hand 22 and the span of the upper right mouth hand 27 and the upper left mouth hand 
28 are set, and the width-of-face regulation stopper 54 is set according to coil width of face. Moreover, at the time of 
coil wearing, ligulate guidance slide 52e is set so that the upper surface of 52f of ligulate guide plates and the inferior 
surface of tongue of a coil may touch, and similarly, coil upper part presser-foot slide 60d is set so that coil upper part 
presser-foot 60e may touch the coil upper surface. Then, a coil 41 is hung on pin 52b of right [ front ] Jo 32 and left Jo 
36, right Jo 32 is moved to the right in the coil flare cylinder 34, and a coil 41 is stretched. Moreover, the presser-foot- 
stitch-tongue opening-and-closing cylinder 56 is taken out, and the revolution presser foot stitch tongue 60 closes by 
the link mechanism of the 1st link 57, the 2nd link 58, and the revolution presser-foot-stitch-tongue tie-down plate 59. 
Next, the Jo **** cylinder 53 is lengthened until the Jo anterior main part 55 hits the width-of-face regulation stopper 
54, and it is made for the distance of the fixed presser foot stitch tongue 52 and the revolution presser foot stitch tongue 
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60 to serve as suitable width of face. 

[0014] Next, Shimokuchi **** cylinder 21d is taken out, Shimokuchi movable presser-foot-stitch-tongue 21e is 
dropped, and a coil is ******(ed) by reduction mouth movable presser-foot-stitch-tongue 21 e for Shimokuchi **** 
cylinder 21b. And ** cylinder 21g is taken out in the Shimokuchi height, 21h of the Shimokuchi height presser-foot 
presser foot stitch tongues is dropped, and the Shimokuchi bay of a coil 41 is clamped from a 2-way. Moreover, if 
Kamiguchi **** cylinder 27g is taken out, 27h of Kamiguchi movable presser foot stitch tongues goes up, Kamiguchi 
**** cylinder 27e is taken out, and a coil is ******( e d) by 27h of Kamiguchi movable presser foot stitch tongues. And 
*■* cylinder 27c is taken out in the Kamiguchi height, 27d of the Kamiguchi height presser feet is raised, and the 
Kamiguchi bay of a coil 41 is clamped from a 2-way. The coil contact section of these clamp mechanism consists of 
elasticity material, and even if it continues pushing in the cross direction of a coil, and the height direction, there is no 
injury. 

[0015] Next, the deformation drive of the coil will be carried out to the size which considered a part for elastic 
deformation. First, the right Jo return cylinder 35 and the left Jo return cylinder 38 are released to atmospheric 
pressure, and it supposes that it is free, and the criteria stopper 39 is lengthened and right Jo 32 and left Jo 36 are made 
free at both longitudinal directions. Next, the Shimokuchi revolution mechanism 24, the Shimokuchi elevator style 25, 
the Shimokuchi aperture mechanism 26, the Kamiguchi revolution mechanism 30, the Kamiguchi aperture mechanism 
3 1 , the right Jo elevator style 33, and the left Jo elevator style 37 are driven, each coil chuck section is moved to the 
coil size which considered a part for elastic deformation, and a coil 41 is fabricated. At this time, it is charmed with the 
coil 41 fabricated by right Jo 32 and left Jo 36, and they move inside. At this time, coil upper part presser-foot 60e and 
52f of ligulate guide plates are well stuck to the upper surface and the inferior surface of tongue of a coil 41, and they 
have the work which prevents the gap and decussation of a strand which constitute a coil 41. After this fabrication, 
after finishing suitably the portion by which a coil 41 is not clamped, the drive which returns the configuration of a coil 
to a result coil size is performed. The realization is performed by driving the Shimokuchi revolution mechanism 24, the 
Shimokuchi elevator style 25, the Shimokuchi aperture mechanism 26, the Kamiguchi revolution mechanism 30, the 
Kamiguchi aperture mechanism 31, the right Jo elevator style 33, and the left Jo elevator style 37. A coil repeats **** 
deformation and the high coil of a dimensional accuracy is obtained according to a leveler-effect by this fabrication. 
[0016] Next, by taking out the Jo **** cylinder 53 of right Jo 32 and left Jo 36, easing width-of-face regulation, and 
lengthening the presser-foot-stitch-tongue opening-and-closing cylinder 56, the 1st link 57 and the 2nd link 58 which 
were connected with the rod of this presser-foot-stitch-tongue opening-and-closing cylinder 56, and the revolution 
presser-foot-stitch-tongue tie-down plate 59 coordinate and work, the revolution presser foot stitch tongue 60 opens, 
and the front of right Jo 32 and left Jo 36 is opened. Next, after removing a coil 41 from pin 52b of right Jo 32 and left 
Jo 36, the Shimokuchi bay and the Kamiguchi bay are released. The concrete operation is as follows. First, ** cylinder 
21g is subtracted in the Shimokuchi height, 21h of the Shimokuchi height presser feet is raised, Shimokuchi **** 
cylinder 21b is taken out, and Shimokuchi movable presser-foot-stitch-tongue 2 le is separated from the side of a coil 
41. And Shimokuchi **** cylinder 2 Id is subtracted, Shimokuchi movable presser-foot-stitch-tongue 21 e is raised, 
and the front of the lower right mouth hand 21 and a lower left mouth hand is opened. Moreover, ** cylinder 27c is 
lengthened in the Kamiguchi height, 27d of the Kamiguchi height presser feet is dropped, Kamiguchi **** cylinder 
27e is lengthened, and 27h of Kamiguchi movable presser foot stitch tongues is separated from the side of a coil 41. 
And Kamiguchi **** cylinder 27g is subtracted, 27h of Kamiguchi movable presser foot stitch tongues is dropped, and 
the front of the upper right mouth hand 27 and the upper left mouth hand 28 is opened. The fabricated coil 41 is taken 
out at this time. 

[0017] It is made to return to the initial state which fabricates a coil finally. The concrete operation is as follows. First, 
the coil flare cylinder 34 is lengthened, in the right Jo return cylinder 35 and the left Jo return cylinder 38, right Jo 32 
and left Jo 36 are moved outside to an early coil wearing position, the criteria stopper 39 is taken out, and the 
longitudinal direction at the time of making it equip with a coil 41 is positioned. Next, the Shimokuchi revolution 
mechanism 24, the Shimokuchi elevator style 25, the Shimokuchi aperture mechanism 26, the Kamiguchi revolution 
mechanism 30, the Kamiguchi aperture mechanism 31, the right Jo elevator style 33, and the left Jo elevator style 37 
are driven, and it returns to the initial state equipped with a coil 41. 
[0018] 

[Effect of the Invention] As mentioned above, since according to this invention plan substitute time was shortened and 
the coil chuck mechanism was made into front aperture structure, attachment and detachment of the coil from the front 
become easy, and, for this reason, it is effective in the ability to perform the automatic attachment and detachment by 
the robot etc. easily. Moreover, it is effective in the ability to respond with small equipment comparatively from what 
has a small aperture radius to a big thing. 
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